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PREFACE

In the Ayurvedic system of medicine,s it is practised today, there is
considerable variation iathe identity of the vario us source plants of the
individual drugs selected for uss. Even in the original Ayurvedic texts a
single source-plant in almost all cases is referred to by several names
which indicate some particular characteristic of the drug or source pla-
‘nt, and some of these synonyms are applied to other plants as well, thus
‘leaving the selectionr of the correct plant depe ndant u pon the ingenuity,
learning or common sense of the practitioners and also upon the generaf
‘practice in vogue- In the absence of any continuous original research
about the medicinal virtues of the source plants, and in the multiplication
of texts which were only the permutations of previously published pre<c-
riptions, or prescriptions in vogue at the time of their publications. the
pharmacclogical side of the ancient materia medica was lost sight of
or imperfectly understood as mere theory divested of any practical utility,
‘and this gradually led to confusion in practice.- In an a ppreciably large,
number of cases botanically different plants have now come to be used
lor the same Ayurvedic drug, in different places, and som etimes even in
the same locality some different plant, more easily and cheap'y available
is used in the place of and even in addition to the carrect plant prescrib-
ed. though there is no sanction or authority for its use. These variants
and substitutes adopted by practitioners are som e times different species
of the same genus or they may belong to diffe 1ert families or even to di-
fferent classes — one being a monocot and the other a di cot or gymnosperm.
Another factor which has added considerably t~ the prevailing confusion
is that thete is no consistency even in the use of the vernacu'ar names of a
plant — different localities having different names of these plants apd the
same vernacu:ar name being applied to more than one plant, thus making
it difficult for 2nyone to get at the correct plart with {te help ofthes
names: Striking differences are also noticed in the selection of officinae
part and its mode of uss, anl the existence of such differences seems to
have been hardly recognised.

In these circumstances it is necessary im the first place to correlate se—
ientifically a particular Ayarvedic drug with its proper botanical source-
No serious attempt seems to have been made in this dir:action, nor has any
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scientific and authoritative list been published of all the source plants
of ihe various drugs» sanctioned by Ayurveda, and used in various parts
of the country The resulting coafusion about the correct identity of the
source plant is to a great extent responsible foer the somewhat stagnant
state of Ayurveda at present. This condition has also been partly the res
ult of the transmission of informations from one ‘genetation to annther,
each generation believing the practice in vogue in 2 particular locality at
the time to be the correct one.Any attempt to standardise thesource pla-
nts for the whole of India is bound to be beset with many difficulties- A
number of Ayurvedic works have been published from time to time, but
there seems to have been no serious effort along this line. Most of these
works are compilations of matter taken from earlier publications-on . the
subject and deal mainly with the medicinal properties of a drug with
out any proper description of the drug: or of the correct source plant. Ore
or more of the earlier works> however, attempt some sort of descriptive
hints in verse form in Sanskrit; but these hints are very vagueor too gen—
eral to be of real service in the ideatification of the source plant. In some
of the more recent works, howeysrsa list. of names in the various Indian
languages or those used in differentregions have beengiven, but these too
do not seem entirely reliable or helpful in most cases. Mostly these nam-
re based on indirect and second-hand information, or copied from

es a
previous works, and due to want of proper scrutiny and verification mist—
akes are repeated, or there is difference in the names noted. The books

ablished in the nineteenth centurv on the subject by Indian and Euro
pean stulents — the authoritative Pharmacographias and bonks on Indi-
an Materia Medica —mark an advance They give the scientific names of
the plants: thus making their identification easier, but they too seem

to have depen
rlier publications for information. No attempt 2t correlating.a particular

nal plant with the specified Ayurvedic drug is attenupted in most

ded in a great measure upon the more important of the ea-

medici
cas-s, and where such an attempt has been made, more than one plant
is often considered as indicated by the Sanskrit synyayms applied-to one
drug, ths increasing the confusion that.already exists

’

There is only one way out of this confusion, and that is a full
narmacognostic account of each drug, giving details of external
phology> histology and chemical composition, and also fixing e
ty of the source plaat- In the absence of any sach account witk
ghe information as at present available, it is not possible to
d\{fﬁfentiate any. spuiidus _SPOClmﬁll from the gemlinc ane,
For achieving real progress 1o Ayurvads  p oper  idemificatiou

mof
identi

11l

of all the source plantss and a thorough study of their appearance and pro

perties is essential, and further research ‘can be possible only after this

basic work has been done. The present work “The Pharmacognosy of the
Ayurvedic drugs of Vegetable Origin with special reference to Tra
vancore-Cochin®” has been undectaken maiunly with this object in view

A work of this kind attempted probably for the first time cana~t
be expected to be exhaustive or comprehensive; as it i< not possible to
include all the more important of the alternitive source plants of each
drug in use in all parts of India- Not is it possidle to -say - definitely
which of the alternative plants are the correct ones, for it is-only
after full chemical analysis and the. pecessary pharmacolngical  tests
according to Ayurvedic princip'es, that any definite conelusion c+n

"be arrived at- The book has only a more linited scope, and - since

Travancore—Cochin is one of the most important regions where the
Ayurvedic system 'is centuries old in practice. the srurce -plants and

“their officinal parts as used in this State have been taken for det-
ailed investigation and study. The botanical identityv- of the

source

plant in use is fixed and notes compiled regarding its distribution in
India, its habitat, habit and external morphology: ‘atong with - suitable
sketches for purposes of correct identification- The morphol~gical and
anatomical details of the officinal part or parts have “been studied
in detail and described and illustrativs diagrams have been given.
Natural colour illustrations ofthe plant with special emnhasis on the

t are also given in most cases. The descriptive accounts
the Ayarvedic texts have

tigation and included
cases where the

officinal par
of the drugs and their propertiesas given in
also been taken into consideration. in this inves
in the pharmtcognostic account of each drug: In
source plant in use here differs from those mentioned in texts or those
in popular use in other places, mention has bezn made  of the more
important of such piants and such of them as belong to  the latter
¢class, and are ‘available io Travancore=Cochin , have also been des—=
cribed on the above lines. The chemical constituents of the drugs,
especially where the source plants differ, have also been worked
out to facilitat= a comparative study. To ensure correct identification
a complete technical description of the plant has been given in each

. case. No.attempt has been made, however, to give an exhaustive list

of the names in the different Indian languages or local names = since
they are not always reliable and might therefore -lead " to confusion:
Substitutes or adulterants have also been dealt withy though briefly
and differential diagnosis given to distinguish’ the officinal. part
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History of the Scheme ,
The work on the pharmacognesy of Ayurvedic drugs of vegetable

~origin with special refere_nc_e'to Travancore-Cochin w:s started by

the Travancore University in January 194 under the administrative
control of the Director of Research and the supervision of  Dr.
T. K- Koshy, the then rofessor of Botany, in the Botany Department
of the University College at the suggestion of Dr- L. A- Rawvi Varma
who was at the time the Honorary Director of Ayurveda. A preli-
minary list of about 260 Ayurvedic durgs to be wnrked out was
prepared by Dr L. A, Ravi Varma with critical suggestinns on' each
drug. T was deputed as full-time Special Officer to assist 10 the
preparation of the work. The whole scheme was to be worked out
by a techniczls editorial and investigation committee cnnsisting of
Dr ‘L. A. RaviVarma, Dr-T. K. Koshy and myself- “n the promotion
of Dr. T. K. Koshy as Director of Public Tnstruction. and the reti-

rement of Dr. L. A RaviVarma from the post of the Hon- pirector

of Ayurveda, the scheme was taken over by the then Director of

Research Dr. €. C. John wunder his direct control, and an advisory -

body of 'the following persons was appointed by the University.

The Director of Research,

The Director of Indian Medicines,

-‘Vaidyasastranipuna Dr. L. A. Ravi Varmas

The Professor of Arplied Chemistry,

The Professor of Botany, Pa s

The Director of Government Gardens,

The Conservator of Forests and

- The Special Officer for Pharmacognosy.

The entire basic part of the work consisting of the investigation col-
lection and identification, of the source plant or plants, and the prepa-
ration of the necessary descriptions and sketches and supervision of the
collection and supply of material for chemical investigation is atfend?d
to by me as the Phqrmlcognosy Officer in charge. The chemical investig
ation of the samolessupplied is carriedout inthe Applied Chemistry Dep=
artment of the Central Rssearch Institute’ under the direction of Dr. P
V. Nair Professor of Applied Chemistry, and the compilation of the
Ayurvedic notes supervised by Sr M. N. Kesava Pillai, the Director of
Indian Medicines.

No special criterion or order is now followed in the selection of the
drugs to be investigated. As a good number of the source plants coming

v

under the scheme are indigenous te Travancore-Cochin, or etherwise
available, the plants are collected as need arises.

At present there is no regular cultivation of any of these drug plants
in Travancore- They are collected from wherever they are available.
Only those anatomical details which are of importance in identification
have been given. In a work of this kind-probably the first attempt
of its kind in India- carried out under very limited facilities, it
only the more important aspects
of each drug and omissions and even mistakes are likely fto have
occurred, though all possible care has been taken to keep out such
mistakes. Helpful suggestions about the work and the
arrived at in this wark will be gratetully received

has ‘been possible now to give

conelusions

My grateful thanks are due to Dr. T. K. Koshy and Dr. L. A,

" Ravi Varma who were largely respunsible for starting this work and

who rendered great help in its initial stagss. I am also indebted
to pr- C. C. John for his comtinued interest in the work and for very
considerable help in the preparation of the manuscript. My thanks
arc also due to Or. P. V. Nair, Professor of Applied Chemistry and
Sr1 M N. Kesava pillai, Director of Indian Medicines, for their ass-
istance. Lastly I wish to express my high appreciation of the skil-

tul service rendered by the artists Mr. Padmanabha Aiyer and Mr.
Sreed iaran Nair.

K. Naravana AIvErR M. A. :

Trivandrum.
Pharmacogroesy Special officer-

july, 1951,
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PATHA
Source Plant in Travancore _
Cyclea Peltata Diels — and other species, belonging to
Menispermaceae.

Sanskrit Text: .
Descriptive factors:

“Pathi’mbastba viddhakarni sthapani s'’reyasi rasi
ekasthila papaceli pricind vanatiktaka”
- (S'xligrama nighantu)
“Pﬁtha’mbasthr proktx pracina papacelikz  ceti
varatikta ca sutiktz vrkatikta pathika vrki ' nZmna
varkahva vrki ceti varz tikta ca tiktika
sthapani coddbati ceti s®abdaih paryivﬁvficakaih” :
(Abhidhanamaniari)
¢Ambastha’®, ‘papacelika’, ‘sth@pani’, ekasthila’® etc:
Point to the highly mucilaginous succus which becomes almost
solid in a short while.
‘viddhakarni’ refers to the peltate leaf; and ¢tikta’
‘vara tikta® etc. to its bitter taste:
A Ayusred:c properties:
¢‘Pathosna katuka tiktd» vatdslesmahari laghu”
(Bhava prakasa)
It prometes metabolism, is pungent or aromatic, isa bitter, i$
sedative to the nervous system and it also controls mucous secretions-
Uses.
‘““Hanti sula-jvara-cchardi-kustha tisara-hrdrujah
d2ha-kandu-visa-s'vasa krmi-gulma gara vranan”
(Bhava prakas‘a)
It is useful in ceolicky painsin the stomach, fevers »'vomitting , skin
conditions, diarrhoea, cardiac pains, burning feeling, pruritus, :poisons

tiksna is another reading.
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breathing difficulties, worms,, colicks, internal tumours(?) (‘gulma,)
colicks: in poisons taken internally (‘gara’)- and ulcers. Rajanighantu
speaks  of this as useful in setting fractures: “Bhagrasandhanakrt”
and Asfangahrdaw include piles also as a condition in which the
drug is useful. /]t is largely used in Kerala as an internal remedY
in inflamed piles), hig) ,

The root is the part mostly used in Kerala though the succus
of the leaves is occasionally used as an anodyne in inflamations such
as abscesses, ~ N

Two tvnes are crntemplated in texts: Patha and Laghu-patha
N.B. Krititar and Basn eqpate Laghupatha with Qicsamnelns pareiraL.

and  Pithi with = Stephamsa hernandifolin, Walp. Kbory and

Katrale equate Patha with Missampelos mareira. &

Of these, gf"nha 20 he'rnvvu‘rﬁ folias s fai‘rly,cﬂmmﬁn in the A-Wester
Ghats from 1,500 to 2 500 feet: it is however doubtfal whether it is
medicinally “'qu RIS A A AR LS T 2 Ok Patha- Viseamnnelos narenra—
known a ¢Malatanni in malavalam- is acceoted as a medicinal plant
in Kerala, but not ag Patha.

There is nn reference to (welea meltats as a madicinal plant in
published literature.

CYCLEA PELTATA, Diels.

Syn. C. Rurmanni.
(Menispermaceae) -

Tamil Patai; Patattali
MaTavalam Pita: PSfaki;hangu
Hindi Patha: Padha.

Distribution and Habitat '
Western Ghats from S. Canara to Tinnevelly, Hills of Mysore and

ni. Arcot ;
The plant is very common in the West Toast of India

where it grows wild in almost all uncaltivated and out of the way
places, mainly under mesophytic conditions, from sea-level to about

3,000 feet.
Gyclea peltata is a muach branched straggling, glabrescent

or slightly bairy twiner, with a long pereanial underground
tyberous root and dark green foliage almost completely covering the
support. The stems and  branches which  twine  antic—
lockwise  may reach maximum thickness  of about a

.

N =

Cyclea peltata, Diels

Plant showing tuberous root (officinal part)
Staminate inflorescence
Fruit cluster
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quarter of an inch They are stroag. cord-like, dark grzen to ash- srey
with ten to fifteen or more faint spiral longitudinal striations eor rid
ges and are normally devoid of promineat nodes, knots or lenticel erupt
ions. The surface, especially along the edgesof the ridges or ribs is spat’
sely covered with short stiff slightly curved hairs. The degree of hair i.
ness is a variable factors depending on the nature of the habitats espe
cially rainfall. Periodically during favourable seasons the plant puts
forth fresh shoots from the stumps or basal partions of older stems.

External morphology

Leavers simples alternate, exstipulates peltate; long—deltoaid coriac
eous, entire or sub-repand, palmately veined, truncate to slightly
cordate at base, and acute mucronate at apex; upper surface shiny,
and dark green with. a sprinkling -of short stiff or bristly whitish
hairs over the veins: lower surface paler, . softly pubescents or velve
ty and covered with simple, slender, minate hairs-: There are five
to sevenprominent ribs. and three” to five:shorter, : less prominent ones, .
all starting from a common point neatr the leaf-base. The two later
al veins on each side of the midrib arching upwards terminate at
the margin about two thirds the distance from the base. The petiole
is articulated to a short nodal prominence. It is usually less than
half the length of the leaf and markedly long-pulvinate at base and
distal end, the former being usually partially twisted.

Flowers  unisexual,  small greenish and inconspicuous. The male
and female flowers occur on different plants and  are arranged in
many flowered upra-axillary branched panicles often arising from

“older parts of stems or braaches: staminate infloresceunce usualiy

fonger than the ea ves with the flowers lax,‘Pistil'!ate- inflorescenc®
shorter than the leaves and densely crowded with flowers. Stami-
nate flowers: sepa's 4 to 6 connate, forming a greenish, hairy 4 to
lobed broadly urceolate structure with valvate lobes or teethy petals
connates in the form of a semi-fiesh y, siucer shaped, lobed struct
ure, trem the centre of which arises the stamina columns anther
4 to 6 equal in pumber to calyx lobes, arranged horizontally on
the rim of the flattened disc-hke top of the staminall colamn and
dehiscing transversely. The pistilliate flower has an anterior bract.
Its perianth consists of two laterally placed slightly fleshy, broadly
ovate to orbicular structures. Ovary single unequally dilated on one
side at bLase. Style is short and ends in three radiating stigmatic
branches.

Fruits. small, ovoid, drupaceous® berries® less than or about the size of
a pepper, creamy white when ripe,and aggregated in attractive grape-like
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buaches, two to six inches long- Style-scar ._sub-basal; enducarp. hor seshoe
shaped and dorsally tubercled- = Seeds curvid. with slender semi-terete
closely appressed cotyledons- ' ;

foic'iné'l part:

Ti}e’ main officinal part of the plantis its underground tuberous root
leaves are 2150 used for external applications in certain conditions.

Descr: ption o f 700t

The primary root which developsinto a tuber, is fairly long, cylin—
drical; “Gnbranched and uniformly thick and = straight when young, but
becomes crooked or irregularly bent as it gets older. The tubers vary in
size from six inches to two and a half feet or more in  length’and from 2
Quarter to about two inches in thickness: : : ~

The outer skin, is fairly smooth, and very thin usually of a slate-grey
or light brown tint and without prominent lenticels. In fresh roots it is so
soft that it could be easily scraped, but being very thin conld not be easily
peelcd nor would it peel off by itself. 1t is generally devoid of prominent
fissures, furrowsor corrugations though in older and stouater roots thin-
ghort, vertical slits or cracks are often noticeable. These however 4o nnt

tend to make the surface rough- :
Larges well developed tubers generally have transverse constrictions

anid curves at frequent intervals. . In such roots a few prominent leaticels

may occasionally be found in the form of ridge-like, wavy,transverse slits,

fringe with corky tissue. Lateral roots are very few, and are usually
found towards the lower portion of the primarv root. In addition to these
a few wiry or string-like rootlets may be occasionally present.

The greater part of the tuber is fairly fleshy or succulent and starchy-

The comparatively small woody portion consists of a few vascular bundle -

strips, which exhibit a characteristic form and arrangement in transverge
and tangential sections.  On removing the entire ¢bark’; including a'l
parts outside the xvlem, the vascular bundles appear as an anastomoasing
atray of slightly depressed brownish strips on the exposed surface

The fresh roots break easily at the consirictions with a short fracture-
On drying the tubers shrivel up .cousiderably. In this condition the skin
adheres so firmly to the surface that it cannot be easily scraped- The dried
roots also break with a short fracture. Both the fresh and dried roots have

a bitter tuste, but no characteristic smell.

|

B e TN

i éstp/ogy: .

A transverse section of the root is more ar less circular in cutline and
starchy white in colour: It shows a broad czntral core of stele, (the cen-
tral cylinder) filling the greater part of the area, surrounded by a compaf—
tively na~row ring of cortex, and a thin brownish strip of skin.The cortex
and the skin together form only less than one tenth  the thickness ofia

fresh tuber- -The central cylinder has three to six; or-rarely a few more;

_narrow wedge-shaped xylem strips, the apices of two. or three of which

‘meet at the centre. These wedges of xy'em alternate.with a correspond-
ing number of very broad masses of soft medullary parenchyma.  During
secondary growth there is no *proportionate increase in the width of the
sylem strips corresponding to increase in the thickness of the roots, In
older roots, however, in addition to these there are also secondary  Xylem
strips towards the periphery of the medullary parenchyma. In tangen
tial sections the wood tissue has a reticulated appearance with meshes of
varying sizes but without actual fusion between the adjoining strancs

There is no pith in the centre.

The outer skin (cork tissue) consists of rows of rectangular cells, of

which the peripheral six to eight rows form a thin ou'er rind of compre-

ssed or collapsed = cells, with dark ‘brown walls. The inner part of the
skin consists of four to six or moere rows of very regalar'y arranged recta-
neular slightly tangentially extended cells with thin pale brownish or
yellowish-brown walls: ~The phellogen or cork cambium is well devela-
ped and form:d of one ‘or two rows of c2l's. The phéiloderm consists
of three to five rows of regularly arranged tangentially extanded narrow

rectangular or oblong cells.

Inaer to the cortex and forming the outer boundary of the stele.is a
narrow, but congpicuous, annular, uninterrupted strip of two or three rows
of cubical to elliptic-obleng stone cells of varyiag siz: with very -thick

pitted walls.

Stele: the bulk tissu: of the stels is madullary parenchyma which is com-
poscd of broad rectangutar thin walled radiallyextended cel s thick'y pac
ked with starch grains The wedges of weody lissue which are embedded in
the medualiary parenchyama are bounded at theirperipheral ends by semi-
circular masses of phloem which almost abut on the ring of stone cells
‘The older elements or the bastor tho prit 1y problem issues are disting-
uishable as light yellowish  crescentic arches of compressed tissue = just
toutside the sesemicircular masses. Newly formied phloem is composed of
he usuil typzs of elem sats but  witheat any assacittel m:chanical cells

T ®%. i
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The cells forming the distal portion of the masses of medullary parenchy—
ma between successive phloem elements are tangentially extended-

Each radial strip of wood tissue is compesed of a2 number of sca—
ttered xylem vesse!s- cof varying sizes, surrounded by masses of small
regulary arranged cubical, rectangulars or polygonal thickwalled
cells. Occasionally each strip may also contain thin walled paren—
chyma in between these massss. Ta sections of young tubers a very
limited number of radiating strips of xylem compnsed solely of par—
- enchyma scarcely distinguishable from  the surround ng medullary
tisssue is found, in addition- to' theé more prominent woody rays-
Their cells ‘are rectangular to polygonal;  thin walled, radially elon—
“gate and smaller than th= célls of ' the medullary rays. Some of the
supp‘erhentary xylem strips found in older tubers are continuations of
these strapdsﬁ- The cavities of some of the large vessels are occluded
with tyloses. A few stone cells are sometimes found towards % e
‘centre-

Distinguishing features of the root."
A. Mor philogical:

1. The root is slate grey in colour, normally. unbranched cyli—
ndrical, fairly thick, irregularly bent,” and some what torulose Eilh
the transverse constrictions at frequent intervals. Fresh roots have
somewbhat fleshy turgid consistency. The surface is smooth and non
-lenticellate in most cases.

2. The skin is very thin, soft and easily . scrapable buat nop-
peelable when fresh. In dry ronts it adheres firmly- :

3. The cut surface is dull white -in fresh: roots but appears
greyish with a smooth waxy lustre in dried ‘roots.

4. The roots break easily at the constrictions with a  short
fracture.

8- A central woody strand is absent.

; 6. When the root is cut tangentially with a sharp knife the

thin narrow strips of wood in the cut surface show a reticulated
appearance.

B. Arwlomica .

1. Trapsverse section of the fresh tuber is regular and circular
or rarely oblong. L.

7 2. The cork zone which is seen as a thin sl‘aty grey line in
t'ransverse secti>n is formed of a few rows of thin_walled tangen-
tially elongate empty cells. : ;

|
i
|
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8. A conspicuous ring cf sclereids compesed of two or more rows of
cells is present near the periphery. This ring separates a very narrow
cortical 1egion from a comparatively very wide cential cylinder.

4- Tte stele forms the bulk of the root. 'l‘Fxgre are cnly a very
limited pumber of xylem or wood strips. Thess appear im transverse sec
tions as thin brownish wedges meceting at the centre. The medullary rays
are in the form of wide triangular masses separating the adjacent e
strips- In the case of older raots thers may be a few more Peripheraily
pla‘ced xvlem st-ips which cut up the broad wmedullary bands int, a seri
es of peripheral segments:

5. The medullary parenchyma is composed of large thip wailed ce g
fully loaded with starch grains. |
‘ 3. There is no continuous zone of bast. Phloem clements are fouqq
only outside the dista! ends of the xylem strips. Elements of piimary phloem
in a compressed condition 2are seen in crescentic patches of a light yeli-
owish co'our outs:de recently formed bast elements. :

7. A central core of pith is absent. :

C- Taste and odour

Fresh as wel!l as dried tubers are bitter {o taste.
LChemical constituents- ; ' _

The tubers contain total atka’oid {(0-3iZNixed ail (8-0%) Quercitol and
traces of a colouring matter. A : ,

The alkaloids arc isoquinoiine derivatives and seem ta be rela‘ted.t.o
bebeerina- They bave  the mblicular  frrmulae  C, g (0 N R

czi Hf” O, N. ok 3 s
The oil has the following physical and chemical constants.

Specific gravity (39°c 0.8903
£cid value 15.25
gaponification value 16.-3
Iodine value : L e e 798
Acekyl value eesam " 13-4
Non-saponifiables s A 5-9%
Total acids 8849

Stearic, palmitic and oleic acids are found in the mixture of fatty

acids liberated from the oil.
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CISSAMPELOS PAREIRA Linnx ‘ )

{Menispermaceae)

Malayalam RO Malatamini

Distribution and Habitat. et _

A fairly common plant of the wirm dry mesophytic 'regi?ns of trapical

and gub-tmpical India, from sei-level to an elevation of about a,()l)J.,fch but
,nbt found in very arid regions. [ts ringe extends from the Sub-Him Rlayas
"t'ract, Sind and the Indus Bisin south waris to Travancore and C':yl.m.
‘ Oissamnpelos parere Linn. is an exteasively spreading glabroas to s?ftly
grey pubescent perennia! twiaer, with stout nodose stems . upto haif an tnch
in thickn=3s, from which arise Seisonally or p srindically a numbec of
strong, oody, terete, spirally striated , waip —cord —like branches, cov:rsd
with light brownish or greenish-brown skin, bzaring alteroate, long sta
lteds membraneous to -somewhat leathery orbicular reniform lcaves and
small inconsvpicuous green'\sh-—yellow flow:rs. ’

The colour, texture and degree of pubescence of the shoots are ¢lu
sely related to the nature of the habitat- In plants growing ia the mesophytic

prlains the leaves are glabrous, m:zmbranesus and bright grzen, whereas in
those from dry or elevated regions, the leaves are thickar, softly pubescent
or even villous and greyish- green . The stems and branches of the tendet
shoots are oftea dehseiy downy and pile greyish, very rarely glabroas and
glossy green. The older stems and branches are gznerally glabresceat with
ash-coloured or light brown wrinkled bark and thickened nodes-
" External Morpho'ogy

Leaves simple aiternate, exstipulate sub-peltate asually somewhat
broader thaalong, orbicular-reaiformto reatfarmzordate, thia, greenish-entire
or occasionally ciliate and slightly repand; emarginate-mucrenate(rarely sub-
acute); truncate or slightly cordate at base, palmately five to seven nerveds
and cften pubescent on both surfaces when young. Older leaves glabrous or
with few scattered hairs. Petiols as long as the leaf or slightly longer

slender, flexuose, pulvinate at bass and apex with the basal pulvinus slightly
twisted and sub-pelfately attached to base of blade just within the margin.

*Qissampelos paresra is the plant meatioaed as the Botaazical s>urce of Pathi in
a number of books.
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il Cassaim nelos pareirs, Linn.

1. Pistillate plant 2. Stannate plant 3. Basal poriion chowing root
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{ ' Flowers: unisexual small and inconspicuduss the male and female

ocsuting o1 differznt  plaats. The staminate inflorescence is a cymose

panicle with short filif>rms divauicits, dichotomdus branches, carrying

1 solitary or fasciculate flowers articulited just below the calyx- Bracte
smill and subulite. Staminit: flowsrs: Sepa!s four, spreading spatnlate-
aovate, hairy outside. eatire or erose; pstals united to from &
shallow toar lobed cup-shapzd membraneous structure sherter than the calyxs
Stamen: foucs the filamznts cohering to from a very short czatral column
with the anthers connate arouad its fiattened tp forminza syuanician ant
dshiscing transversely or horizontally, Tae pistillate inflorescence is 2 slen—
der axiitary racem3 with three to six flowers crowded in tascicles or umbels
in th2 axiis of smit bat promtneit acoicala” or ovat: folizc:ius ustilly

l/g:zrsisl::nt bracts- Pistillate flowss with tw) sepailoid siructures, of which
the outsr stracture is oval, aed exteraally hiiry, while the imier oae-is
similr Dut sligntly smiller and greenish white-  Pistil formzd of one ovoid
‘dengsly silky carps! which is gibbous o1 the sile oppesite the petal, style
short and terminates in 2 tritid spreadin g stigm . :

The frait is a smill, compressed, ovaid or sub-globose, flzshy drupe
akout the size of & pepper, brick-red when ripe, and attractively placed in the
axil of the persisteat braet. Epicarp slightly {leshy, thin and pilose; endocarp |
compressed, horse—shoe sh ipeds traasversely ridged and furrowed oa the
alge and with cIncave sides; seed sirongly curved with very thin testa and a 1
alender terete cmbryo. J

Sfficinal part- : ‘

The officiaal part of the plant is the primary root-
Descreptsors e f ot

The maia ot is pereaniils deep growing and seldom ‘branched.
Generally it is long, narrow, cylindcical jto fusiform, mors er less tortuse
and slightly bard and woody- But vactations rangiag form thin or even strin=
gy crooked waady types almist black in colaur to faicly thick, tubzrous, bro—
wnish frrms are noticeable. The portions of the root found close to the base
r of the shoaot system, which is the most easily obtainable part, is usaally
& narrow aad wyrdy. Ths dzepsr parts ars g:aznilly more fleshyanl tud=
erous and often attain much lirger size.

o

In the dried root, the skin or outer birk is browaish to dark grey, thie
corky and slightly friable: The corky layer is fairly thick when compared
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with ihe total thickness of the root. = The surface is usually covercd
with pumerous minute pits and long, wavy vertical branched fissures or
cracks, suggesstive of a ‘worm eaten or corroded appearance- Older and
% hicker tubers are longitudinally ridged or wrinkled and have a greyish brown
surface skih with deep short firansverse cracks at distant intervals.:
Fresh roots do not have any odour, but dried samples when bruised
emit a faint arcma- Both fresh and dry rcots are very bitter, though
ghe latter is feebly 'bswg:e'tish at first. 'I'he roots are some what starchy
but net usually succulent. They dry up quickly but do not shrink much
in storage because of the presence' of a thick corky outer bark and the laiger
sproportion of wood tissue.
Histology
The anatomical structure of the root of Cissempelis is more OF lcss
similar to that of cyclea, In transverse sections the cutlice is citen wavy of
ridged, the ridges corresponding in number 1o the wedge like masses of wood-
E ght or more radiatieg highly porcus vascular bundle strips» separated by
broad medullary rays are visible and these show the same structure - as in
Cyclca- The numter of wocd strips 1s however greater and they are distinctly
broader tran in the latter- Two to four of the large:‘ vascular buadie stiips
meet at the centre: Of the smaller ones; a few extend:zs far as thecentre
Some reach about half the distance from the periphery to the centre'while
the rest, namely the most recently formed ones are shert. These cut up
the medullary parenchyma into a number of narrow peripheral segments,
At the periphery there isa comparativély thick zsne cof cotk fermed
of twenty or more rows of cells of which the outer rows arc often compre:scd
to form a definite corky rind. The celis are thin-walled, rectavgular, tan
gentially elon gate, and mestly empty. Phellogen comsists of one layer of
narrow elongate cells and the Fhelloderm is a narrow  zone formed of three
to six rows of cells which are slightly larger than the cork cells- It does
not usually contain starch grains or other inclusions. Next toit 1s a narrow
but distinct anrular zcre formed of two or thres or more rows of stone cells.
The stone cells are of varicus shapes, teing cubical, cval, oblengor cven
tangentia'lly elorgate with sides often oblique. Their walls are thick and
pitted and some of them centain inclusions in the form of cubical crystals.
The stele is a very broad zore and occupies the entire area within
the ring of stone cells: It consis!s of a numter of wood strips alternating

!
!
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with masces of medallary parenchyia. The cells of the medulialy prren-
chvma are much larger than those of the xylem or pholem. They are
thin-wal'ed rectangular and radially elongated in the xylem F‘-art:-but
_outside the wood they are tangentially extended the transition from the
f..),rmer to latter beirg gradual- The cells are fully packed with starch grains
of various sizes and shapes asin Cyslsa. the only difference b'ein.g that in
this specizs they are s'ightly smaller. T.ae wedge-shaped xylem strips comnsist
of a largsr number of thick walled vesszls of various siz:s with pitted i
surroundsd by thick-wal ed selerenchyma. There :s a thin strip of cambjum
just outside the wood and this is followed by a semicitculir patch of pholem
whieh extends very c'ose t.o the ring of stene cells. Recentiy formed PhOlez'n
elements alone are functional and retain their proper form. Tpe S

 lements are in a collapsed or compressed condition and appear ye“oms;
One or two tows of tangentially slongated parenchymatous cells may b'
presant betwz2n th: phrlen and th: ring of stone cells. But no elements 0‘:

mecheanical tissue ars assosiated with phloem proper. Pith is absent

Di tinguishing features of ihe root
4. Y orphigical:

1. The ioctix lor gs cylincrical, narrow, sonewhat tortuose and
woody. Surface usually non-leatic:llate and often minutely corro
greyish brown to dark—grey ia colour.

2. The skin is thin, non-peelable, corky and slightly fl’iaSle.

3. The cut surface is dull white and shows a limiteq it gt

slightly
ied and

radiating strips.of wosd separated by softer and broader wedges of tissus
g The root breaks with a short fracture. ' A
B. Anatemscal.

1. The transverse section is circular, and the outline is slightly
. to)

ridged-

2. The cork zome is composed of 15 to 20 or more cows ot Barrbly
rectangular slightly thick—walled empty cells.

8, Cortical zoae very narrow formed of five to ten rows of thin walled,
large sized, oblong tarigentially elongate cells loaded with starch grains-

 {¥Y.G. C. ook Bank }
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4. Mar
arking the outer baundary of the stele there is an uniaterrupted

annular strip of twa to thres

rows of variously shaped stone cells with
hitck pitted walls.

8., The stele forms the bylk of the root. Ohly a limited number
of narrow wedge shaped xylsm strips reach the ceatre: Compared withh )
Cyiles the wedges of wiod are cormparatively broader and more in num—
ber. All the cells of mzdullary parenchyma are large, rectangular, thln
walled; radially elonga.te and fully packed with starch grains.

6. The bast or phlcem ‘does not form a continuous zone but occurs as
patches outsxde the xylem wedges only.

7. There is no pith in the centre.

)q C. Taste and odour.’

Taste bitter- The fresh roots do not have any odour, but dried
roots have a faint agreeable aroma-

Chemical Constituents

s

The dried tubers contain total alkaluids (1-8%', starch (29 9%), ash
(8:37%). Tnere is prepoiierant proportion of bsbeerine in the total alkal-
oid conteat: Th: ash coatiias iron, manganese, calcium and sodium
in varying proporiions. Tatal extractives; petrol ether, 2-4% ethers 3-6/
alcohol 13-8%, chloroform 2 57, acetone 7'87 and water 11-6%.

Histology of (yclew and Cissampelos roots.

99

Fig. 1. Transverse section of Cydea rect. (X 5)
2. Cut bit of gissimpzlos reet.
Transverte section of Civsampelos root. { X 8)
4. Meduilary ray cells with starch grains.
2 5. Cut bit of gyclea reot.
6. Portion of wood in cyeise root with adjacent

medullary ray cells. ' :
7. Details of transverse section of cyclea root-

8. Details of cissampelos roet.

922

92
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22

111 Histology cf Cycler and (‘issarmpelos roots-
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S'ARIBA
Source plant
Hemidesmus iadicus, R. Br. belonging to Asclepiadaceae

Sanskrit texts.
Descriptive facters:

“Krspd tu sarivd s'yami gopi gopavadhidis’ca sa
Dhavatd s‘driva gopa gopakan'ya krs'odari
Sphotd s'yima gopavalli latasphota ca candana” -
(Bhavd pr'akasi)
The Ayurvedic texts mention of two varieties, viz. ‘krsna’ or black
vanety and a ‘dbavala’ or white variety.* The terms ‘krsna’ and‘s yama’
point to the dark colour; ‘Gopi’y ‘Gopavadhd’s ¢Gopa, ‘Gopakan’ya, ‘and
+Gopavall,l which are applied to both varieties indicate the presence of
a milky exudate; ‘Can’dan’a, my point to iis peculiar fragrance, ‘Gop-

avalli, to the laticiferous vine, and ‘Kis’‘odari and ‘Lata to its slende- '

taess. The term ¢Anantamiila’ which is also a synonym refefs to its

very long root-

Ayurvedéz propertics and uses.

“S’aribe dve tu madhure kapha vatasranas’ane”

(Dhanvantari nighantu)
“An’anta grahiol raktapittapras’aman’i hima”
(Saligrama nighantu,
“S’ariva yugalam svadau sn’igdham s’ukr’akram guruh
Agnimandys 7\ ruchis’/vasakasa /‘mavisanzs’an’am
Dosgati‘ayasr’aparadara jvaratisdra nas’an’am? :
R ' (Bhava pi'akas’a)
S’ariva vatapittasrktrchar'di jvaranas’ini”
n oy (kajavallabha Nighantu)
“S’veta tu s’ariba s’ita madhura s'ukr’ala guruh

Snigdha tikta sugandhis’ca kusthakandu jvarapaha

* The authors ot Dhan’van'tari nighantu and Rzjanighantu seem to pre-

fer the lighter coloured material Saribanya krsna mula krsna candan‘a sariba

the darker variety being known by such names as kx;s‘r'la can'dan'a sariba
etc. In Kerala howsver preference is given to the darker variety. The

xoot of Ichnocarpus [ruicscens, R Br. is considered as the alternate
variety.
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DEhidaurzaadhya fSgnimandya svasa kis™ /ruci hara
Amatridosa Visabrdraktarag pr'adarapaha
Kaphatisara trddaha raktapittaharfpard vatanas’akari prokta;
: (Nighantu Ratnakara)
“Krsnd tu s’ariva s‘iti vrsya ci madhura mata
Kaphagn'it caiva sampr/oktad gunis’cinye tu purvavat®’
g . (sfaligrama nighautu)
Both varieties are sweet and destroys ill effects of abnormal kapha

{mucus secretions etc:) vata and blood-

_' It is ‘arrestiﬁg‘ (stops diarrhoea) : curzs hacmorrha e rzsulting from
‘mutual vitiation of pitta and blood aad is cooling. It is also demulc:nt,
pfaductive of semen, heavy of digestion, cures defieient digestive power,
‘tastelessness, difficult breathing cough, toxic conditiogs due to accum-—
ulatien of unzssimilable products of defective digestion, wvitiation of the
fthree primary factors (vata, pitta and kapha) uterine haemorrhage, fever
and diarrhoea. S'ativa is slsn considered a bitter, as beneficial in thirsts
vomitting. skindiseises, praritus, bad s nsl of the bady aad in potsoning-

HEMIDESMUS INDICUS R. Br.

(Ascicpiadaceae)
Tamil Nan’n’ari
Malayalam Nar’unanti
Hindi Hindi-salsa
English Indian Sarasaparilla

Distribatiom and habitat:

The plant is found throughout India growing under mesophytic te
semi dry conditionsin the plains and up to an altitude of 2000 feet. It is
quite eomm»n ia open sawub jung'es, hedges, uncultivated soil etc-

Hemidesmus indicus R- Br. is a diffusely twining undershrub having
numesrous slenter wiry [aticifer ous braaches with purplish brown bark, bear—
ing comparatively small, polymorphous, subsessile, opposite> ovate-elliptic to
lanceolate or linear leaves, and axvillary buaches of small yellowish to greenish
purple flowers. Ths leaves in the basai portions of the plant are linear and
dark bluish-green with a white streak along the midrib.

A~ M
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1V, Hemidesmus indicus, R. Br.

1. Basal portion of plant with tuberous root.

2. Flowering portion with fruit.
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Externa! morp:ology

The stems and brinches which twine anticlockwise are profusely
laticiferous, elongate, narrow, terete and wiry, of a desp purple or purplish-
brown colour with the sucfice slightly ridg:d at the nodes and marked -with:
scattered distantly placed small slightly warty, lenticels. -

Lecves: simple short petioled, exstipulate, opposite or in apparent
whorls of four, leathery, entire, apiculate acute or obtuse, smodth'_s'h{ny and
dark green above, but paler and sometimes pubescent below- :A‘frh%\{i"s.hapc
varies from linear or linceslate to elliptic oi)ldng or ovate, eyen in the. 32.1;1-1&."
plant. Those of the basal parts of the shoots and prostrate branches “are .
linear to lanceolate, two to six inches longyabout a quarter of an'inch wide *
and dark or deep green with a characteristic’ white streak along the' mid-rib
whereas those of the uppar braaches are shorter, broader; dull green an‘d, ‘
without any variegation along the midrib. Such leaves resemble those of ,th;e, :

1ip branches of Ickrvcurpus jrutescens, R- Br. which in Kerala is regarded- as.

the alternate variety of the sariba pa:r: SR i

Flowers: greenish-yello.s t> gresnish-purple outside, dull yellow to °
light purplish inside, less than half ‘an inch in diameter, borne croﬁrd‘ed”qn: :
short-stalked condensed axiilary mc_mbchasial cymes and subtcnded ‘ b/y close
series of parsistent ovate-acute to lanceolate imbricating bracts- f:qyf deeply
five-lobed; lobes ovate-acute with minute scales at inner base;, ?oxlalla
gamopetalous, about twice the calyX, _greenish yellow outsidgiar‘xd;dull y.e;lo.v_r ;
to light purple inside rotate, five partite with a very short tube. and

ovate-oblong fleshy valvate lobes, each alternating with a thick . coronma: .
corolla with distinct filaments

N

t

ﬁﬂ\\,

scale: Stamszns five, inserted near base of
and sma'l connate ob’ong anthers ending in inflexed appendagﬁs{'thé ?““el
masses coh:ring in pairs in each cell:  #7isiél bicarpellary ovarées ‘fre“ta‘," maay ‘
ovuled with distinct styles which c_ohe?é at the top to form a'flattenefi‘ five~

lobed stigmatic head. : Pl WL BPEE BT 4
Fruit: of two straight slender narrowly cylindrical widely diver-

gent folli:les-four to eight inchss long and less than one quarter .inch,in
thickness. Szeds many, flat oblong, with a long tuft of white silky hairs.

R

or coma. \
- i )
L Officinal part T YR8 N
y The main root various'y known as S'ariba, s’ariva, sugandhiete

is the part used in medicine-

Vs "
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Description of rvo.t

The roots are usually sold either in small bun-dles of cut bits six
inchss to one foot long or as compact buadles consisting of the entire
reot system of ons or more planis wouad up and tied w.th its own
cerd-like stem. Taz ruo.s or vary long and often reach a Iength of
twelve faet or moce, hencs the term Ananta myla, and from Iess than
4 quarter to about thres quarters of an iach in thickaess; nearty uufo-
rmly cylindrica, though in most cases they are irrcgualarly bent, cirved
or slightly twisted; shightly woody, rigil and of a brownish or purplish
browa colour oft:n marblsd with irregulic patches of dull grey. Surface
generally smooth in ysung roots, buat 11 older and thicker rots it
appears tough due to th: formation of a few rows of vertically cbngate
warty, clliptical lenticels, and shallcw veriical cracks which ultimaiely
Cause purtialipeeling off of the outer liyzrs of the rind 11 fresh roots
the rind jis° 'gémparativcly thick, (0.5 t» I1min) and crustaceous, ea:ily
Separable. brownish or parplish browa outsiie and dzep purplish  on
the inside, which appeurs minutely rugosepapillose- ‘the rixd has no
characteristic taste or odour. The living tissues of the root within the
Tind shrink considerably on drying and get szparated from the rind
€xcept along certain liness while the rind itself being hard and crust-
ac:ous, does not shrink much but g:ts longitudinally f(olded, and «ften
cracked verticaliy al>ng the summits of ths ridges. Short transverse cracks
are also often formed.

The removal of the rind exposes the actual officinal part of thsz
root which is about a third of the diameter in the smaller and medium
sized roots. In fresh condition this tissue appears cream—white to cream
—yellow, sometimes with a ting: of pale rose colour, but on exposure to
air changes to dark brown. This darkening is normally confined to the
peripheral portions. In the fresh cond tion this portion has an agreeable
fragrance, and a warm aromnaiic swsetish taste both ery characteristic
of the drag. These features are not s markedly perceptable in dry
roots- The central part of the root is f>rined of a strand of yellowish
white woody tissue devsid cf any smel or taste.

Fractwiei Short at the peiiphery aad finrous at ih= centre.
Histology-

The transverse section of ths fresh root i3 circular with a fairly
regular outline: It shows a slight!ly comgpact porous strand of wood at
the centre enveloped by a massive eream coloured starchy tissue and a
peripkeral strip of Jight ruddish-b.owa rind. ;

&

The cork vissue appoars light reidish-browa. It is composed of
several rows of narrow rectangu ar tangeatwally ¢ ongate empty cells about

six tunss as long as brozd with thisk reddisn-brown to amber coloured

walls, those of the peripheral liyers being darker ani thickec than those
towards the centre. The innermost two or thre: rows ire ‘colourléss and
appear almost similar to the phelogen. Cut surfices “of one or two
lentic:!'s are also occasionally scen- These have widely .. divergent fin-sha
ped fringss enclosing a loose mass of thin-wa'led polygonal cells- . The
phel ogen is composed of ona tv three rows of narrow thin-walled recta—
ngular cells rich in protoplasmic contents. phelloderm is compused of four
to etdat or more rows of shightly thick-walled faicly large rectangular
cells four to six times as long as broad and lo2did with' large sizad
starch grains. Ths corlex is a very broad zone (measuring  nearly a
fifth of the diameter in roots about a quarter cf ap iech in. thickness)
and is composed of several rows of very largs thin willad tangentially
elongate cells, those of thz peripheral rows b:iig niriower, tin gentialiy
elongate, and more regularly arrang:d withoyat larg: intercellular spaces’
whil: 1hose towards the ceiire are comp tratively - smaller, - spherical ovag
or broadly oblong, and less regalarly disposed with larg: intercellular
spaccs- Almost all of the corticil cells are futly loadad w'.i.h large sized
spherical, oval oblong or heim:t shaped starch grains. The cortex forms
the prineipal storage tissue and is remarkab'y free from mechanical elsm
ents ct any sort. : Lrg :

Jist withia the cortex is a narrow anoular strip of bast complztely
surronnding the wood- It consists of segments of phloem proper.compased
of three to five or more radial rows of normal thin-walied phioem ele<
ments alternating with uni-seriate medullary rays. The r.negullary ray
cells are thin walled and slightly larger than those of the phloem pare="
nbym2. No mechanical elemenis are found in the phioem. -Latex tum%
occur both in the coartex and phloem. ' '

A xnarrow but distinct annular strip of cambium
from the bast. The woed is composed essentially of thick walled Xylem
parenchymi in which ars foaal vzissls of  viryiag 1233 apd a _larfge
number ofuni-seriate medullary rays. The medullary ray cel's are smaller than
the xylem parenchyma: They are narrow, ob ong, radially elongate and
rich in protoplasmic contents, but do not show ticlusiins ‘of any sort.
The cells of the xylem parenchyma are squre or r-ctangular. of rarely
polygonal in outline and also devoid of inclusions ot any kind- Vessel
extend as far as the centre. Pith is absent-

$

separates the' wood

ot
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Mode. ¢f usz and v'ability. |
The medium sized roois are generally preferred for extraction of the ‘
drug. The bark which is obtzined by removing the central woody core f
and the crustacenus outer rind, is alone used for medicinal purpose.
The kecping quality of the root is very poor and so dried roots which ’
are stored in bazaars are not always of good quahty It is said “the' ;
country sarasapanlla is far more energetic in its operation and salutary {
\

»

- Distinguishing features.
' 4. Morphdlcgi:zal.

1. The roofs are long, narrow, cylindrical; uabranched very oftem
1rrcgularly curved or bent, woody and of a rusty or purplish brown
_colour. Surface fairly smooth in fresh roots but longitudinally winkled

and cracked in dry roots..

(
2. The outer bark or rind is fairly thick, hards compact, crusta— ’

in its effects when freshly dug up than kept on hand for a long time when

ceous and easiiy- separable in the fresh condition. Its inner surfice is: o
- its fragraoce is lost™.

deep purplish and mmutely pustular or papilloce.
3. The officinal porhon is compiratlve y thick, laticiferous, s:archy-
cr mealy and creamwhite when fresh but turns dark on exposure to air
-“4. In the cenire of the root is a narrow yellowish strand of wood

constntuen s.

The ait dricd material contains about 0.225% essential oil, of which
about g04, consist of a crystall'ne substane: identified as z- -hydroxy- '
Xy benzaldebyde. The odour of the drug is due to this aldehyde.

5. Fracture short at the periphery, fibrous in the ceatre. 4~ metho
B 4 ol The pe! irel ether exiract of the voots of ifemidesmius contains a ketone
>, natomicat. :
ligg i . . ) : 1 : (m_—83oc) resinols, sterols and fatty acids. The alcehol extract of the de-
1. The transverse section is circulars margin usually entires ( op fited T confains saponins, tannin. a crystalline resin acid (m—345°g,
slightly wavy in dry roots)- . a | gn acid (m-180°) and' inosit |- The roots al :
2. The cork tissue is composed of several rows of narrow rectang=— gr am::::":u;];’; tatracyciic triterpene 2lcchols. e S
Jlar cnjpty cells with thick brownish or amber co’oured walls. ‘ > g lGr:emsh'i states that the agreeable o-our of the root is due to.
8.  The cortex is a bioad zone formed of several rows of thinwalled ( (alfine odourous sabstances resembling but not identical with coamarjp. |
; - - ‘ a - v . |
cells most of which are fully loaded with large spherical to oblong: f cry5 i is said to  te “raktapittahara® 1i.e. aotiscorbuticc Henceit jg
starch grains. : %o ) 1 g Jikely to contain vitamin C. The material 13 mostly used in skin discaseg
: B R e Bl aanalconsisting only of thin walledg It is noteworthy that when the material is dried for powdering, the drying
phlo;m I¢jl:;menttsband narro: r;xeduli:;ry ra;;s- s is always carried out in the shade and not direetly in the sun.
atex tubes occur both i1n the cortex and phloem. B .
o aar medicines and common plants of India (1907)b
5 Mechanical elements are completely absent in the bark- « Remarks on  Bazaar P (1307 by
E. ] Waring:

7. Wood consists of szveral vessels of varying lumen located amidsk.
narrow radial bands of xylem parenchyma which a ternate with narrow:
uni-seriate medullary rays. ‘

8. There is no pith in the centre.

C Taste ahd odour. b

B § Materia Medica 4th edition p. 350.

The' officinal part of the bark has a pecuiar odour and a warm.
aromatic taste both characteristic of the drug.
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Hist logy of Hemidesmus and Ichnocar pus roots-
A  Hemidesmus root.

Fig. 1. Details of peripheral portien of Hemédesmus root showing cork
; - and secondary cortex-
2. ' Details of recent bast and wood in do.

8. Diagram of T. S. of Hemidesmus rcot.
4. Central part of the root in do. showing vessels.
5. A segment of the T.S- (diagramatic) enlarged.

B.Ichrocarpus root-

6 Tr_ansverse Section of Ichnocarpus root.

7- Details of structure of wood and bast.

8. Diagramatic sketch of a segment of the T S. of root.
9. Details of peripheral ‘region of root bark, .

10 Details of the bast region.

V.

- i,

o ]
y - ?ﬂeﬁ—.‘;ﬁg\:&:m%
S ===

phd-= e S

A

Histology of Hemidesmus and

O
o

Ichnocar pus tcots:

)
. . Book Bank




V1 Ichnocarpus Jrutescens, R. Br.

Flowering twig and a portion of infiorescence.

1

ICHNOCARFU> FRUITESCENS, R. Br.*

iApocynaceae).
Tamil Paravalli
Malay<l ... Palvalli (Kar’utta narunanti,?
Hindi Dudbi, Kalidudhi, Syzmalata-

7 istri ution and habitat.

Distribnted almost throughcut India from Sirmorel to NEphls iat th
upirer Gang tic phin from Delhi to Bengal, Assam, S$ylhit and, chittaf
gorgs the Veccan peoinsula, South Maharatta country, Dharwar, Western
Ghats and Travancore. It is found in various habitats from sea !cv::,l to about
200 feet corpmon‘y in the fring: of forests, river banks and open blnces-

‘Habit

Ichnecar pus frm'tescen.s R.Br. is a large extensively branched ever—
green; woody twiner, w'th s ender, terete, rusty brown finely tomentese
faticiferous stemand branches, bearing short-staiked, simple, opposite lea~
thery leaves of variable size and large terminal cymose paniclés of small
yeitowish-white or light-purplish mildly. scented flowers. The plant flowers
principally during December to February or March, August and Septembe

External morphology- .

Leaves: simple, short-petioled, opposite, exstipulate, ~usually elliptie
-oblong to broad lanceolate with rounded base and short acute tip, sli-
ghtly thick and coriaceous when mature, somewhat glabrous above, pub-
escent and paler beneath with five to seven pairs of secondary nerveg
‘Ihs size varies flom one to four inches in length and one ha'f to two  inche
in breadth. The tender leaves are covered with dense 1usiy srown pube-
scence- Fetiole oae quarter to half ineh long in prop rtion 10 size of leaf:

“lowers: Smalls pumerous, pediceilate, borne in di-and tniclctomously

kranched cymose panicies at the tips of branches. Caiyx: small, tawnys,
divided at half length into five acute lobes. Corolla: rcgular five lobed

* In Travancore lchnocarpus fruitescens is regarded as the alternae
; variety of 3Saribd (/femidesmus indicus) and possessing identical
properties. It is doubtful whether this plant can be considercd as such,
as it has none of the featurcs of the former:
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fate, tube about one tenth of an inch long, much swollen in ths middie apd
onstricted towards the top, lobes slightly pubescent, about twice the,
ngth of the tube, with their bises broad and, narrow tapering and cha-
acteristically twisted deflex=d distal ends- Stame-s five, filaments, free
short, inserted near the middle of the tubej anthers sigittate andd slightly
adhering to the stigma. A disc with five erect, narrow linear glandular
‘segments is presert outside the pistil. Pistil bicarpillary; ovariss distinct,
finely hairy, shorter than the lobes of the disc, many ovuled, and with

a short common style, obconic above and ending ina columnzar stigma.

Fruit consists of two slender, cylindric, straight or slight’'y curved
spreading ot divaricate follicles, four to six inches long: seeds many, one
half to three quarters of an inch long, linear, narrowed tow:irds the tip
and crowned with scanty or sparse decidacus coma of silky hairs.

Officinal part
The main root is the officinal part. As already stated it is regarded

as an alternative or substitute for S’ariba and is often used aleng with
the fatier. It is sold in the fresh or dry condition either as short cut

pieces or entire-
Description

The root is considerably long, often irregularly bent and faintly con

stricted at the bends, unbranched or rarely with f.ew l?ranche , woody,.
vliadricals from onc half .to about two irches 1n dlalzncter, rust_y or
o kish brown in colour swith a fairly smooth surface devoid c¢f prominent
f;:licels oy exfoliating skia.
The fresh root is s mewhat turgid and exudes plenty of creamy white
or light y=llowish latex when the sumifice is scratched or incised It g
coyered with 3 thin soft skin which is ecasily scratched cor :c aped in
v frash roots, but, il’? dried r-ofs it adkeres f-irm?y anc.i the surfaceg
AppSIrs finely longitudinally wrinkled due to slight shrinkage- Sho.rt
ffint traasvers? cracks are also formed at the bends and at these poi-
ats the root breaks easiy:

Tne entire bark viz. the portion outside the wood can be easily
separated from the wood by lightly hammering with 2 wooden mallet.
¢ varies from less than a tzath of an inch to about one cighth of an
inch or more in thickness in proportion to the thickness of thc' roct: It ie
purplish brown ot rarely cream white, and in transverse seclion appears

the

light

4,

VII. Ichnocarpus frutescens, R. Br.

2. Root and basal part of shoot. 25

3. Root showing gencral features.
5.

Cut bit of root to show dstails of surface features,

Basal part enlarged.

Transverse section of. r
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inely m.ttled with numerous darkpacplishoc brow ishsp:cks and:hort lines,
which wre more dinsely erncentrated towards the wood. The peripheral plrti
of the birk which has a hym»sgenzous structure is starchy aai of a’
deeper shade. On the other hand the inner part is paler or whitishs'
fibrous and slightly laminated. It is feebly swesetish, slightly astringent-

and s>mewhat gummy btut devoid of any characteristic smell. The ezatral

strand of wo»d which froms the bulk of the root is of a dull white ¢>lours.
highly porous in transverse sections. It is neither very hard.

and appsairs

Y

or heavy aud possesies no special taste or odour.
Histology

The transverse section is circular andits outline fnryregular Tne
¢k zone is narrow and co nposed of five to ten rows of small rarrowly
rectangular tangeatially elongat: thin walled cells, th: tangential walls of

which are appreciably thizker thaa the radial walls: Some of thece'ls in”

the peripkeral rows have dark purplish-brown contents which give a brownishy’
tint to the cork zone. P4 1logen is formed of one or two.rows;of somewhat
similar but slightly large:, thin walted cells. The corter or middle burk is a
broader zone formed of several rows of thin walled oblong cells with. very
s nail intercsl'ular spaces. These are two or thrze timss larg r thag thosg of |
the cork ani paellog:n. (he =eclis of the peripheral region are - tangeutiilly
elongate. Lt those tywarlds the phloem: arz broadly oblong to isod‘iam;;(!rig; »
Most of the c:lis are 1riwded with starch grains of various sizgs. A uumber
of thin wallzd secretory c:iis of large and medum siz: with rosy or purplish
brown cokitents several latex tubss which apper as small empty cavities, and’
a very limited nu nber of sparsely <cattered one to three or five celled groups
of sclerenchyma are also present in this region- In young roots the tdrtex
is comparatively broad but the cell appear almost devoid olistaschyi

demarcatio between the middle and inner barks is not clear: ;l‘nc s
bark or b5t is a dist nctly brod annalic zoas formzd of radia strips of ;

~paloem a tarnating with very narrow uni-)r bi -seriate meduilary rays
Inad 'itin to the no-n:l ¢ in-walled phlocm ¢l:mzsnts e .ch strip of pholem
_Cucies severai latex tubes and an extreme'y limitec nu nber Of fewcelled
groups of sclerenchyma. The phnlem parenchvza czlls ar more orless isodia
metric and smaller than the m:dullary ray c:ils. Thers are many medallary’
“rays Thesc are mostly nirrow and uni-seriate, but'scc i nally tw'o e hv‘
seria‘e «rays also occurs Tneir calls are broadiy® rectangular of f)bxong an"d“
radially elongate in the xylem andbast but tingentially elopgate inthe cortis;
cal riogisn resulting in a fanwise broadeningout oftheir distal ends: gambium




ts a diffusely pitted appeirance owiag to the presence of a large number iied f scl h
a o S Cc & i € ‘.
scattered xXylem vessels of various  sizes. Thesz vesiels have profusely o e T |
pitted walls and are su-rounded by lignified thick walled cubical t> breadly
ectangular empty cells. In tangential sectiont he vesszls 2ppear to be pro- seriate and their cells

vid:d with pitted transverse sspta at regalar but distant iatervals The xylem | 7. A tissu: with thin lustrous walls forms t

‘ 24 : 29 ‘
y i : 5 T1q 5 - 3 : : 8 ,
is well dcfin=d and consists of two rows of cellss Wcol is compact but 5. The bast is composed of thinwalled radial strips  of phloem
elements and alternating msduilary rays. Latex tubes and an extremsly
limited number
as in the cortex:

6. There ars numersus
are loaded with starch-

medullary rays, most of which are uni—

he central part of ‘the

pareachyma associated with the vessels are fairly long. The medullary rays oldw‘r s ots.

of the woad are continuous with thos: of the phloem. Their cells which are : ¢-Odour and Taste

larger than those of the xylem parenchyms, have thick pitted wallsand are ightly astringent and ‘
fully loaded with starch grains. There are two to five radial rows of xylem- b S:m“._ . |

! sammy but
qwastishy sl S

The root batk is feebly
wiod has aay pers

nzither the root bark or tae
ths thln

arenchyma cells betwzen s ssive m: i & a :

P y .c ils betw ucce. e dullar)t rays, 'Fxxe ce.ntral part of th Mode of us* ' P ke :
wood especially in older roots is formed of a tissue with thin lustrous walls Tn most cases the entire root after S5 o increase in the

. . O AG 3 b s ~ o ar S h

This is a characteristic feature of this root. , . 1 i orgshed for extraction: Since thsre 1 . the thick -
outer rind 1s € iSRS jacreass I 2]

cOriesp? 5 q stor3s \

{

ths officinal part
sdiam siz
1 few months only.

thickness of oferable: 1

5 are DY
ness of the entire roof m 2d roots ¢

Di tinguishing features-
A. Morpholegsical.

1. The roots are long, woody, turgid, irregularly bent or carved
of a rusty or purplish brown colour and with fairly smooth surface- c WO G onatiti nt
itu' nts.
2. Im fresh roots the surface skin is very thin soft and easily g\ Constid 1
' The active principle of thg drug

scrapable, but it adheres firmly in dry roots. (
\ of the dry roots.

the roots remaiin viable for

3
S

isa resin which AN

3. - The bark has a pale rosy or flesh colour and is mottled with
numerous minute purplish brown specks- Cornpariso1 of H:i:milesmus a
: sm1. nd Ichn._carp
. -carpus roots

4. The wood which forms the greater part of the root is ligat
md has a central pith like region in o!d roots '
B. Anatomcal.

l. Transverse section nearly circular; ocutline regular or minutely

fiemadesmus 1c7
chnccarpus

The roet is long, cy.iandrical,
variously bent with shallow trans=

verse constrictions, rusty or piakish
and latici‘erous

Tne root is woody, long, sien-
der vatious'y cuived or bznt, slaty
~lish=brown, 1in colour, latci

wavy-

- 2. Cork consists of five to ten rows of small rectangulir thin- fo pur _
walled cells, often with purplish or pinkish brown contents. ferous when f.sh and with very hrl:)w“f ‘"h C‘;fO;“r P e Mate foT
; : : ’ wne : aterat y

8. The fairly broad cortex is formed almest entirely of thin- few stringv laterc1roots and ro >tlets abselr:t-res £

.

walled parenchyma stcred with  starch,

4. Scattered in the cortical tissus there are several secretory celis G.rfice s ightly exfo'iating and :
with purplish or rosy contents imi - i . h Surface fairly smooths soft and
purp [TORY » a limited number of two to five ce'l:d often cracked both Jongitudinally 5 :

] & non-ex-foliating. 1t app:ars finely -

. - % 1 t > st
S:tollps S aowngavip: « ud [atex Hubes. | and tiaasverse'y. : longitudinally wrinkled in dry roots:




Tke outer bark or rind is thick
fiard crustaczous and easily sspa-
fable from the rest of the root. Its
dnner surface is deep purplish aad
" minately papill>se. The rind 1S
composed of several rows of thisk

walied cork celis.

The officinal part is compa ati-
vely thick and starchy. It is cream

white in fresh condition but cha

gers to dull or dark brown colour
on exposure- The cortical cells are
large thin walled and richly laden
with starch grains.

The inner bark or bast forms
a narrow but well differentiated
aunnular zone of thin-walled tissue
Mechenical elements «re not present
in the cortex or bist.

The wood forms a central pa—
rrow strand It is cream whitz to
light yellow and porous:

There i3 no pith.
Fracture short «at periphery;

fibrous towards th: centre.

The of icinal part has a charac-
teristic sm:ll and sweetish warm
aromatic taste.

76

The surface skin is very thin .

gsoft and composed of a limited
numbaur of thia wa led ccl's. It is
easily scrapable but not p:elable.

The barck is fairly thick, but

thinner thaa in {emrdesmus. fis cut
surface has a pale rose er pink
colour especially towards the peri-
phery with numerus minute dark
purplish sports- The cortical celis
are mostly 1eaded with starch. Seve
ral secretory cells latex tubes and
tfraces of mechanical elem:nts are
alse present-

The bast is clearly differeni—
iated as an annular zone but it is
slightly broader thaa in Hemid-smus
and is composed mostly of thin
walled elements.

Wood forms the bulk of the
root. It is dull white or light yel
lIow and app:ars d ffusely porous
in transverse section.

A pith lise central part com-
posed of thin walled celis is pres
ent in older roots,.

Fcacture similar t»  thatof

Hemalesmus.

The burk 1-feebiy sweetish and
slightly astring- nt, bat possesses no
characteri tic smcll.

e R — —
MA_HH“

YASTIMADHU-
Malaya'am E'a'gtjmadhuram
Tamil Atimaturam
Hindi Mithilakdi, Mulethi
English Liquorice

‘Source plants.

The plants yielding the drug are species of Glycyrrhiza particularly
4G- g abra, Linn. belongicg t» Papilionaceae- \
Sanskrit texts. '

[ escriptice synonyms.
“Madhuyasti ca yasti ca yastimadhu madhusrava
Yastikam madhukam c.iva yastydhvam madllu}*a§§ik;?’
: : {Dhanvantzri nighanta)
“Yastimadhur’ madhuyasti madhavalli madhusrava
Madhukam madhuk®@ yasti yas'yahvam vasusammitam” -
(Rajavaliabha Nighantu)

“Yas_tjmadhuka‘m madhu ca kljtanik‘a.' laksmana cetl’

(Abhidhan’a man’jari)

‘Yastimadhu tatha yastimadhukam klitakam tatha

Anyat klitan’akam taftu hbhavetthoye madhulika”

\ ' (Rhava pr'akasa)

* Madhuvalli dvipr/akara jalajaca sthalcdbhava ® :
(Nighantu Ratnakara)

4YVast1” refers to its stick liks appearance, ‘‘madhuka” to its sweet taste
¢‘madhuvalli” to its sweet weik stem and “laksmana’® to some mark orc

.some markings (?)
Ayurvedic properties and wuses.

“Yasti” hima guruh svadvi caksusya balavar'pakrt
Susn’igdha s’ukrald kes’yd svarya pittanilase’ajit

Vr’agas’otha visa char'di trsna glan/i ksayapaha™
{Bhava pr'akasa)

* The Sanskrit tex's mention another variety growing in water-
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“Sivrsya madhurd rucyX balya gur’vi ca sitald

S’ukr/ald raktapiitaghn i vr’anasuddhikari mat<
S’otham visam viIlaraktam vr’anam vintim trsTm tatha
Glin/im ksayam raktadosam raktzpittam c¢a pittakam
Sadyovi'anam vatapittam n¥sayeciti kir'titam®’
: (Nighantu RatnZkaram)

It is cooling, heavy of digsstion, sweet, good for the eye, improves
bodily sirength and complexion; is very demulcent, improv:s or stimulates
production of semen, benefical for the hair, improves voice, overcomes
vitiation of pitta (certain enzymes or enzymatic secretions which increase
metabolic and other changes) of vata (corresponding to nsrvous and allied
factors) and of blood, cures inflammation, cases of poisoning vomiting, thirst
weakness, and wasting diseases. Accordiag to Nighanturatnakara it is also-
beneficial in ulcer, oed-m3, (sotham) combined paihological condifions of
nervous and aliied factoars and of blood (vataraktan.), hiemorrhage resulting
from mutual_ vitiation of pitta acd of b'ood and fresh wound (sadyocvranam)
GLYCYRRHIZA GLABRA Linn.

Distribution

~ Warm temperate regions of Europe. Western and Central Asia and
the Maditerranean Co1st; especially in Russia, Germanv, Frances Spain» Italy
Greece, Syria, Irag> Turkistan, Persia Bzluchistan, China and North Africa
It is doubtfu! whether 113 distribution ext:nds into Iadia, though Yastimadhu.
hzs been an important item of the Indian pharmacopaeia- According te

Sir Chopra, “indizenous liquarice is cbtainable in the Peshawar valley aad is.
met with in the sun-Himalayan tracts from the Chenab c.stwards and grows

throughout Burma and the Andaman is'ands.” But there is no doubt that

the genuine malerial was being imported even from vecry early - times:
Glycyrrhiza glabri«. Linm- is an erect perennial shrub growing toa

height of about four feet. Its principal or primary root does not generally

grow deep but g'ves off a number of I-ng tuberous secondary reots which

may reach a length of four feet or more. The shoot system. consists of am
erect stem with a limited numiber of strong herbaceous branches which bear

alternate odd pinnate leaves with five to seven pairs of ovate-oblong entire:

Caksusya var'nadd svarya sn’igdha kesahita m1 t7% il

Glycyrrhiza.,

VI,
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pale  greenish l:aflets. It a!s) prodaces a number of long slender syme-
what succu'ent stolonifsrois uider-ground branches (rhizomes) wnich -
spread out in all dirsctions and reach four t> six fest in leagth. o

Th: flowers are mzdiun <izzd, sessiles purplish- blug, or pale wiolet
and typcally papilioniceous anl the fruits are straight compreséed ‘or
flattened oblong to linear echinats: glandular pads one half to one and *
2 half iaches longs containiig several- kidney shaped seeds.
Cul ivation and collection

Glycyrrhizy glabre grows best in warm temperate regions near stredms
where the soilis dzep porousand fertile- Itis propagated from curtings ‘
of younger parts of rhizom:s, as well as from suckers and seeds- These

. . are planted in spring, about two feszt apart in properly
i ) ;i spacel 10wWs: Uader favour1l: conditions, in three to four ylc:ars-“
ihey de’s0p chizo nes saitab.: frr marketting- At the time of hiuya- !
\

sting  the  ground is turoed  over to) . Yat  Aliqeninid S
three cor four fect and the thizomes and roots are pulled out by hiad

‘Lhey arelh.u thoroighly wash:d an i spread out on floors of well 'vedt—

jiated rooms to dry until the piec:s bresk with a  snap. They are
then cut into picces of viryiag lengta and packed in bags for éx;pon.

Offi(inal pa:ts
The rhizomes and tuberous rco's. Gl

Descriplion.

T e drug as sold in the Iadian baziar is in the form of :sinplc‘ '

cr rarcly branched, dry, tough, woody and fibrous uﬂ-p;el;qd' CA)'?lin{dn‘ég[.
cut piec:s mainly of the rhizomes, but pieces of roots are also occasi_
onally found. The cut pieces are of a greyish-yellow. light purpl sh-
or rarely dull reddish-brown chlour. The surface appears shru-

Drowis
with closely arranged shallow irregular longitudinal ridges and
S

nken
furrovs. slight superficial cracks are also noticeable in most of the
stonter pisces: Slightly raised short transverse ridges, one to two inches
or more apart, are also noticeable in the 1hizomes. These represent the
nodes and in froot of each of them there is a slight depression in which the
o1i axillary buds are located

¢ 13 thiner pieces which evidently represent the teader portions of th§
rhizo a2 are greyish-yellow to light browa and have a thinriad and a co-.

mparatively smooth non- 1 nticailate surf:ce marked withf.int longitudiual

s

N\
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idges, whereas the thicker pieces are purplish o dull reddishe
own or dark brown and p.ssess a thick woody rind ibe saiface of

ich appears rough on account of fissures, exfo.iation of the outer
=rs, and pres:nce of a limited nunber of cowparitive’y lirge sligatly

b

e ‘clevated spherical or oblong lenticelss Tne surfic: exposed afier re noviag

the rind has a non-shiay cream yellow or dull y:ilo vish—bro wa colour,
the depth of ths coiour varying accordiag t> the reliuve muatuarity of
the pieces- In tramsverse szctious a clzarly demarkated brownish or dull
yellowish-trown pith is present in the centre. This is surrounded by
a slightly  lighter  or ercamy yellow zne of woods afairly broad
zone c¢f bast and a very narrow corteX. In addition to these, several
narrow whitish medullary rays are also visible. There is only very s.ight
difference in co our between the wood, bast, and cortex and so decmar-
kation between the regiors is not always quite distinct. The ouater bark is
hard and crustaceous and firmly attached to the inner tissues- It forms
a compact fairly thick woody rind varying from a hair’s breadth to
about cae tenth of an inch in thickaess according t> the ag: and size
of the rhizome and is made up of several thian iaycrs, of which the
outer ones are flaky dark grey or greyish brown and peel oif succes=
gively while the inner layers are light to purplish-brown and have
a firmer texture. In transverse section the entire rind appears asa
faintly lamellated wavy or undulating brownish strip- It is devoid of
any characteristic odour or taste. The middle and inner barks together
form a fairly wide zone, occupying about a third of the diameter
of the pieces In the bast proper, several closs set radiiting rows of
small dark shiny spots can bs mads out. These often appear in pairs
and aiternate with radiating strips of lighter coloured tissue-

The wood is 'light yellowish and is murked with fine closeiy

arcranged concentric striations- Lta thickness varies in direct propor-.
tion to the age dnd thickmess of the piece. Onlight thiashing or

crushing it easily breaks up into fibrous flakes. Several uniformly
narrows Clossly spacsd greyish white medullary rays extend from the
pith to the periphery. Their number structure and appearance form a cha—
racteristic featuie of the cut surface.

The pieces bre:k easily with fracture which is fi*rous in the bark

and splintery in the wood. The drug has a characteristic odour and .,

a feebly nauseating sweetish taste. It is slightly bitter in some cases.
The bitter taste is less marked in pieces of mature rhizomes but mcere
marked in pieces of tender rhizomes.

ol

Hlbic.o&y
Tue rind is compuSLd of several rows cf narrow rectangu ar, tang_

entiai.y elongate empty c:lls. [nose of ths outer rows are usua!ly mu~-
¢h compressed and hive thick dark brown walls but- the “innst cells
are arranged in regular rows aad have comparatively thin light reddish
or purplish-brown walls. The phellogn oc cork- -cambium is genera |
found in a collapsed condition- Tue coitzr 15 a Ccrﬂparatigve;y ..narr \z
gone f imed ofalimited number or rows of oblong cells:  The b:s
or phivem forms a broad and promineit zone es“ecxally in th tou,e&
pieces: It is composed of a large number of narrow radial segments OI;

hloemn alternating with binds of medullary rays.” Eich strip or segm-
ent of phleem is wedge shapei. 1ts broader end is nearest the

and it tapers almost to a point in the cortex Almost regularl S\nooq
distinct groups of bast fibres are also presentin additi e
% ‘ onto the usuay
4hin walied phlecem elements. The older phloem . elements situateq
towards the cutside are 1a most cases in a collapsed or dl‘Ol‘gsms:d
condition and appear as patch.s of irregular reticulated structure. with
justrous lamellated walis and linear (tangential) meshes of varying sizes
The medullary rtays are almost uniform in size. Their cells are thir;
walled rectangular or sometimes polygonal in outline, Shghtly la~ger
ghan the phloea parenchyma cells, and fully’ loaded .vith starch grain
of varions sizes. The cells in the Xylem part are radially elongates
put towards the distal end they are tangentially elongate, the transmon
Dbeing gradual. Che cambium 1s a nirrow but distinct annuler  ftrip,
The woud is a wide zone composzd of a very large number of narrow
gadial strips or bands of xylem clternating with narrow meduhary rays,
The vessels are of variots sizes and have thick pitted walls The ca
wities of some of them are blocked with tyloses: The xylem parenchyma
cells are rectangular or polygonal thin walled and. . fully loaded with
gtarch grains- Regularly arranged groups of thick walled wosd fibres
similar to those of the bast occur here also- In transverse sections they
appear as closely arrangsd narrow, concentric, annula? stripsof - dark
tissue alternating with lighter cloured rings of xylem parenchyma.
The pith consists of fairly thick walied parenchymatous cells; often
contsining starch grains.
‘Distinguishing features of pieces of rhizome.

4. Morphological,

1. The cut bits are dull yellowish or purplish-brown to dark brown

#iraples or rarely branched, and wondy, with a longitudinally wrinlt 1:d surface
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2. The cuter baik or rind is fairly tkick; somewhat woody,.
hard crustaceous and shrunken. It adhetes firm'y to the inner parg
and, appears s a thin ‘br:own‘ish sifip in transverse section.

8. The  cut surface; excluding the ried, h?s a more or Iess unif=
orm light yellow cclour, and a non-shiny appearance-

4. The wood-is cream white to light yellow, and is mark:d with
fine closely arranged concentric striatiens. Trixe .bast and cortcx are of"
L a deeper y?g'!loyv, and’ radially arranged small _ daﬂ_{. l?rown spots can be

made out in the former. j ' 4

Tcwards ~ the centre of the wood is distinct pith of a dirik or
pull yellow ‘colour- i g Y

5. Periphegal fracture fibrops that of the wood splintery
,. . / B. Anatomécal.
. 1. The transverse secticnis circular with wavy or undulating mar—
gin. - S .

2. The r,i,ynd is composéd of several rows of "narrow' tangentially
eloﬁgate empty cellss with fairly thick brownish Wall’.s-

8- The cortex is a very narrow zone-

4. The bast is fairly wide and composed cf radial strips of phlo<
-arranged  im

em él.emating -with medullary rays. Groups of bast.- fibres
of phloem-

regularly spaced radiil rows.are present in each strip
Medullary ‘ray cells are loided with starch graiuns.

/ 5. Woed shows mnarrow med'u“.lary rays continuous with those of
ths phloem and alternating with ‘strips of xylem. The latter is com-
posed of vessals’qf various sizes, comp‘act groups of sclerenchyma similar
to thoss .cf the phloem but appearing as closely arranged . corcentrie
lines, aad -thin walled st-rage parenchyma alternating with ths fibre

masses. . . . ;
6 The cells of the pith are fairly thick walled and often contain

starch grains-
; C. Odouur and Taste

The wood and bast portins poss s asweetish taste and a ¢ 1aract=

eristic odour- s
Mo’e cf use ani keeping qual:ity.
The material a'ter removal of the rind is powdered for ext--ctiom.

O "ac:ount of its swietnsss it is snscaptible to-iassct attack:. S»ivitis not.
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stored carefully it gets infested by insect larvae which
It is therefore best tc store

tion at 80°C.

o tunnel into it,
it in airtight containers after dry sterilisa—

Constiuents.

The drug contains gl 1z1
g glycyrrhizin 8-YY% st 29.40, 5
Total extractives: petrol et.her 1. £ i " jeiaed poaieas

30/0; eth 4- S . O,
and water 24.3%. er 4.37 alcohol 21-7 %, Chloroform4.5%
The ash contains iron, manganese

zin 15 a glucoside consisting of the calcium and potassium It ¢
S salts o

tinic acid ang glycuro

; Lk A : nonz glycoside liquiriti«
{melting pniat 212°C) which on hydrolysis gives d—gluc)c;se a:d “;I_“"f“_ﬂ
4 liquiri-

tigenin (me:ting point 207°C) In addition to these glycosides, the
DY Tug

also contaias small propartions of de
xtrose, sucrose : :
and asparagin (about 1¢) ) » Proteins, fat resip

R e e TR L ke e R e T o A

, calcium and sodium Glycyrrhi—-‘
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Source plant

Abrus Precatorius, Linn belonging to Leguminosas (Papilionaceas)
Sanskrit Texts. ’

Descriptive Synonyms.
“Gunja cidamani raktaphalika kakanantiki

Kakadadi L3k acinei krsnalak rsnaraktika”

(S/,i‘.igl'ama nighantu)

“S<ret§gu'ﬁjoccat? prokta krsnata Gapi s3 smrta
Rakta™sa kakacigc syatkakananti ca raktika
Kakadarfi kakapiluh sa smgt"i Kakavallafi” .

'Raktaphalika®

(Bhava prakas‘ay
to the red se

refers to the red seeds and ¢Krsnaraktika®

ed with black hilum.

Properties and Uses.

- | “Glﬁfji dvayam tu kesGam syad vita pitta jvaraipaham
| ; M-rkhas’os_a bhramas’ vasa trsna mada vin‘as’n’ am

| \ Netfimayaharam vIsyam balyam kanda vr'anam haret
Krmi s ndralupta -

kusthan’i raktapi dhavalapi ca®

i (Bhava pr’akas‘a)
“Gu™ji ruksh tathd tikta viryosna ca prakiitifa

Visvaisamya jintughn/s rogagramabhayapahz”

(Dhan’ van’ tari nighantu)
r the hiir. cares d-is_c—
fever, dryness of mouth., giddiness

diseases of the eye, improves sex—

beneficial or useful
n'cer, destruction of worms and similar

diseases

Both red and white types are beneficial fo
ases due to vitiation of vata and pitta,

difficult breathing, thirst, excitement,

vighur and bodily strength, aad is in pruritas
parasites, alopecia and skin

According to Dhan’ van’ tari nighar‘xtu it is fuksa i. e- causes dryness

and roughness as opposed to sliminess;and is a bitter. It is thermogenics

. s B
\$ 3 Ga e :
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iUl in Dyisons and is a paraciticide basidss bsing useful in a
8t of diseases. . :

The drug sesms to have been in use in Hindu medicine from very
times being mentisned by Sustuta and other early Sanskrit wri-

39 who describe two varieties-thas red and white, both i Ak
EGtNequai efficacy, o

“raktapi dhavalipi ca”

! and “guMjT dvayam tu kesyam?” (Bh3va-
prikasa),

ABRUS PRECATORIUS, Linn.
(Leguminosae)

MalTyalam ... ©  Kunni

Tamil Kuntumani

Hindi S Ratii ~

English w  Wild liquorice; Indian liquo=

rice; Jecquirity.
Distribution and habitat.
A common wild plant found throughout tropical lndia and ether

warm countries from sea level up to 3000 feet under mesophytic cond-
itions: seldom cultivated. ;

- . 13 =]
Abrus precotoriug, Linn. is a hardy much bran~hed demse fo'iagsd

diffuse, perennial twining shr b with flexible cord'ike wordy stem and
strong tough

wiry branches bearing paripinnate compnund leaves which
are some vhat sweetish. Blooms usually in the beginning of the cnld
223220m or toward s the end of the rainy- seascn.

Exte-nal morphology

« Stemi woodvs twining, upto about one inch in thickness and rea-
ching a length of thirty feet or more; branches, siender wiry and
flexible 0-1 to 02 inch in diameter-

Leaves: two to four inches lonz, alternate, stipulate, abruptly pin-
nate, with eight to twenty pairs of leaflets. Leaflets opposite, subses—
sile;, membraneous, glabrous, oblong, symmetrical, obtuse at both ends,
three eighth to thres quarters of an inch loag and one sixth to two ‘

thirds ot an inch broad, the successive pairs slight'y increasing in size

! Alrus recatoriuss Linn.
from the base to tip of rachis : stipules and stipels minute and decid- g

1. Flowering twig 2. Part of inflorescence. 3. Fruits,
uous.
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Flowers: small, shortstalked with wminate deciduous bracts and

bractioles, crowded in fascicles of six to ten flowers on ovoid tubercular
swellings d:veloped along ons <id= on the distal halves of short leaf beiring

axillary racemose peduncles two ta four inches loag: ealyz-tubz smll comaat
nalate with short testh; eorollz  pani‘isnaceous, excerted; s:amens nine,
monad-=lphous, thz vexillary one absent, anthers uniform. Ovary subse-

ssiles many ovuled with short incurved style and capitate stigma.
“rutt: A mare or less turgids oblong, dehiscent pod with brewnish

pericarp> one third to half inch wide and nearly twn inches
and contiining three tn eight shining hard

attractivelv coloured hright scarlet with a bla
Three varieties of 4hrus are met with viz., (i) tha cammon tuvpe
with scarlet coloured sceds having black area near hilum
completely white seeded variety which is less  common but occisio-
nmilly caltivated anl iii) a black seeded type which is very rare,
There dees not seem to be any neteworthy difference in anpearance
and structare of the roots of these three varieties. In Kerala, the

white secded variety is usually preferred on the assumption that it is

mare potents particularly in the treatment "of snake poison.*
Officinal parts.

The roots, leaves and seeds are
Description of the root.

long
cotted seede, which are

ck area near the hiliim.

Seldi A

used for wmedicinal purposes.

The main root does not usually grow deen into the grownd bue:

gives off a number of fairly stout, nearly
roots a short distance
itragu'arly curved woody hard and range frem a -quarter to half am
inch in thickness. The rosts are ucualy scld as cut pieces of .war—
ving leagths or occasirnally as  camoiet  buad =g consisting of the
entire root systems of on2 or more planta. : ;

The roots are simple or hranched. cylindricals mast often rregala—
rly curved and of a light brown or tight reddi*h hrown cabwr. The
surface of the root is profusely warty a~d snme vhat rough on account
of the eraptive development of numeious small lenticels. The entire
b rk is comparatively

+ [Mhaskar and Cais in Indian Medicinal plants hy Kirtikar
and Basu second editions vol 1, nage 734, however state that “the root

applied ex‘ernally aad the lsaves given internally are uceless in_ the
treatment of snake-bits”)]

hacizantatly  grawing. sid—-
below the ground level. These are usully lang.
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thin comprising only about an eighth of the thickness of the root.

liates in small irregular thin flakes. When the skin is removed the living

or yellowish—.hite  externally and
leathery fibrous texiure, a feebly swectish and strongly astringent taste
with a somewhat disagreeable odour which is very pronounced in roots
which have beem in storage for sometime. The degres of sweetness and
a-tringency vartes consilerably in roots from differenrt plants, probab'y
depending on the natare, of the soil and the season of collection. Tt
may alen be noted that the thickness of the officinal bark does not
increase i+ proportion tn the thickness of the root. The wned forms
the most prominent part of the roet. 1t is hard and heavy, bhas a
light yellowish or crea=m colour, and is devoid of any characteristic
tasts or smell. In transvers: section, the cut surface of the wood is

smooth and shiny and nearly circular in outline occasienally with a

few fair'y deep conical recessions.
Histology of the rout:

The ocerk-zone which is a thin layer is comosed of three to five
or more rows of very narrow tangentially extended cells with thin brow-
nish walls and having brownish contents in some cases- The phellogen
is formed of ene or two rows of cells but is hot always quite distinct
Next within is a2 narrow zone of secondary cottex consisting of fout
to six rows of regularly arranged comparatively large’ thia-walled
rectangular slightly tangentially extended cells, most of which are rich
in protoplasmic contents but devoid of other inclusions. Within this
and forming the outer boundary of the tast is a narrow but prem=
inent,  annular ring of sclereids comprsed of two to four rows of
spherical, ovoid or slightly elongate stone ce!ls with thick pitte1 wal'ls:
Closely adhering to both the inner and outer margins of this ring
and spaced at short intervals are small groups of sclerenchyma com=
posed of four to ten thick-walled cells which a'e smaller than the stone
cells. Their presence especially on the inner margin give an irregular
wavy appearance to the ring. ' ,

The snner hark formed of the secondary phlvem and mecdullary 73ys
f rms the most prominent part of the root-bark comprising nearlv
$07, of its thickness. The medullary ravs which extend as far as the
layer of stone cells are nairow trwarde the inner side but grainally wi-
den asthev approach the periphery where they terminate a< div rging or
funnecl-shaped structures. The cells of the medullary rays are thin-walled and

The outer skin is thin, slightly corky soft: easily scrapable and exfo-

o bark which is the officinal part is exposed: This is creama coloured
light yellow within. It has a.

e ———
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rectangular They are raiially elongats in the Xylem part of the me-
dullary ray as well as in ths bast region jast outside the xylem
but tangentially elongate towards the distal end of the ray- M y f
the ceils are fully loaded with starch grains of various sivzes- j::teu-

rnating regularly with the medullac
Mlldly rays are i
phloem compased mostly of thin Ue ety nantow, fratinhjbauds el
sclerenchyma, \ groups of
lUss occur

ide of the phloem elements

d 1 walled elements- Small
similar to those adjoining thering of stonz ¢
here also- These are located on each s . 3

close to ; )
e to the medullary rays in discontinuous radial series and extend

ag far as the ring of stoug c=ll '
2lls.x  Th
usually found in a compressed disor e older elements of phlaem are

+ : ganised o ali 28 wil
om0 ety s o g
appearance’ w“h"i}l':?\ls Sizes  and shapes and often haye a rcﬁculat;:d
bsam % forms a co Tar DR a,“d lustrous lamellated walls. The cam-
s t“;n i) f’“P ete ring outside the wood and consists of one

ot very narrow ccllss The woed is cdmposed 6f narrow

concentrj , 3
ymna t:tei:‘r:::ln“i :’:::S 9[ _very thick-walled wood fibres or sclerench-
chyma in \'xfl‘xic'hgt afl' L similar - but  wider zones of thickwalled paren=
walls: Each i;nnﬁla ° boca.ted' vessels: f)‘ varyiny sizes with thick pitted
o | TR s r band of wood fibres. is compostd of a number
e SR i tts‘;eparated by the medullary rays. Several medullary:
narrow and uni- : centre of the wood. The majority of them are.
Lo T Or Di-seriate- In addition a few broader rays compn-
b o ten or more rows of ce'ls may also be T e

p,rcse_nt, These. havs som: what divsrging narcowly daloit  distal ‘cendy
i the xylem or wood into which wedges of phloem pr trude The parj

enchyma_cells of the wood and ba
T T LV . bast a i
ins Tof’ various sizes. i re als, packed with starch gra—

Distinzuishing” features.
Mor phalogica’:
_l-The roots. are woodv, cylindrical, variouslv carved light brown ¢
reddish-brown and with a profusely and minutly lenticellate warty surfac:
2. The skin ot outer rind is thin or membtraneous, slightly cork
50ft; peelable and exfoliates in very thin narrow irregular -fhkee L
8. The officinal barks though comparatively -

thin, 1S tough or leat~
hery and cream white te very hght yeliow.

»  #(These fib1re groups are neither so prominent nor regalarly arran

ged as in Glyeyr hiza.)
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4. The wood which forms the bulk of the root is yellowish and itg
urface is hard and shiny.

5. Fracture of the wood is short.

Anatomacal:

1. Transverse section of the root is nearly "circular.

. 3. The cork zone is Very narrow and is composed Of a limited
number of rows of nariow rectangular tahgantially elongate empty cells
with thin light brown walls.

3. There is a natrow phelloderm of six 1o ten rows of rectangsu-
lar thin walled cells without inclusions.

4. Within this is a narrow but prominent annul:r somewhat irre-
gular ring composed of two to four rows of large sized stone cells

with small groups of sclerenchyma located at short intervals im close
contact with its outer aad innet margins.

5. The inner bark is the widest part of the bark and i s comp- -

osed of radial segments of secondary bast alternating with narrow med-

uliary rays: Somewhat lustrous narrow irregular reticalated patches of

compressed and collapsed bast clements are found throughout the bast.
In addition small groups of the sclerenchyma similar to those ass)ci=
ated with the ring of stone célls, are also found adjacent to the medu-
llary rays. , _ |
ShiCiMgat, ohidic medullary rays—are umi-and bi.seriate; a few broa-
der rays compused of four to tem or more rows are also occasionally
Pfleseﬂt' All the cells of the wmedalliry rays ar: thin-wall:d and fully
packcd with starch grains.

7. The wood consists of concentric annular strips  of e fxbres
alternating with broader and lighter coloured zones of parenchyma, and
henee appears concentrically striated in transverse sectisn,

8. There is no pith in the csntre.

Odour an! Taste.
The officinal part of the bark has a feebly sweetish and a prono-

anced astringent taste- The =antire root emits a disagreeable odour
when stored:

LA®
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X. Histology of

werhiza thizome and

Abrus root.
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Mode of use.

Though the living bark alone is considered officinal, in practice the
entire root is crushed and used- For medicinal use the thinner roots
which have proportionately less wo>d way be prefarred.

Chemical composition. e

Thz dried rosts of the red-sseded wvariety coatiin alkaloid 0:057,
starch 8.9% and ash 6 1% Total extractives petrol ether 2:1% ether2.3y
alcohol 12:3%, chlotoform 38:1%, acetone 4%, and water 10°27.

The dried roots of the white-seeded variety contain alkaloid 0 07¢
starch 9 7% and ash 5-97%. Total extractives petrol ether 3-3%> ethar
2.5%, alcohol 18:2%, chloroform 2 9% acetone 6:8% and water 8:5%

Both the varieties contain the same alkaloid Abrine which is not
to be confused with Abrin, the toXic albuminoid product isolated from
the seeds of Abrus precatorius, (Jequirity seeds). The ash of both * var-
ieties contain iron, manganese» calcium, sodium and potassium.

Histology of Glycyrrhiza rhizome and Abrus root.
d. Glycyrrhiza rhizeme.
Fig- 1. Cut bit of Glycyrrhiza

» 2= Transverss szction of young rhizome.

7 8. Transverse section of older rhizome-

? 5. Portion of Qlyeyrrhiza.) rhizome showing cork and adjacent
tissues.

» 6. Portion of bast showing fibre groups, medullary rays and

phloem.

? 7. Portion of xylem and adjacent medullary rays:

” 12 Portion of xylem strip showing vessels, fibre groups, wood-
parenchyma and medullary rays.

G semidiagramatic sketch of a segment of the T.S. of Glyeyrrhiza
rhizome.

\ B Abrus root.

» 4 Cut bit of dbrus root.

S % Transverse section of Abrus root.

9?2

% 112 Portions of T.3. of A4brus root showing details of structure.
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